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Tacinical Report No. 3
AN ESSAY KEY FOR THE PHOTOIDENTIFICATION OF FARM CROPS

AT SEVERAL INTERVALS DURING THE GROWING SEASON

Part V

PHOTO APPEARANCE OF SMALL GRAIN FIRLD3#
(0oats, Barley, Winter Wheat)

Filelds planted with oats, barley, or winter wheat can
be ldentified as small grain fields on aerial photographs
taken at any time durlng the growing season, Identification
of the specific type of small grain within a single field,
however, is possible only on aeriesl photographs taken durilng
a relatively short period between mid~July and harvest in
late July or ea2rly August. At the beginning of the growing
gseason, fields of osts and of barlevy have identical photo-

appearance, This appearance, mereover, is so similar to

*The facts and conclusions stated in thls psrt of Tectnical
Report No. 3 pertain tc the photoappearance of small grain

flelds for the rescarch area described in bParts I and II, a
mile-wide strip extending westword from the shore c¢f TLake
Michigan at Winthrop Harbor in northeastern Illinols tc within
one nnd one-half miles of Antiochs Tweuty-two filelds of oats,
seven flelds of barlcy, and twelve figlds of winter wheat
senttered throughout this 13-1/2 squarc mile areca were analyzsd,
The samplces includu the sm2ll groins in 211 possible associntions
with types of londforms, soils, and variations in farm practices.

The three crops arc describced jointly for the sake of presonting
cquitnble comparisons regarding thceir pkwf«npnrg“ nice inasmuch
as the three crops are ncarly identical in both groun 8 and
cerinl photo appearance throu"hout much of the growing scason

pe
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that of corm flclds and soybocan fields that the small grains
cannot be distinguishod from those cropse During iater intervals
of growth 2ll fthreo of the =mnll grains 2re reduced to stubbloe

and ngain none has distinctive photeappenrance,

Growing Small Grains in th. Research Aroa

The growing of small gralns such as onts, barley, and
vinter whoat 1s wcll adapted to farm practices in the rosearch
arca. Barloy and wheat are ralscd principally as cash crops,
Most of the onts arc fed to livestock on the farms., Oats and
barley ar. springe-sown. Onfts arc planted betwoen April 15
and May 30; barleoy betwecen May 1 cnd May 15. The winter
wheat is plantod gonerally between Septomber 15 and Sceptember 30,
All threce groins arc sccded by drilling and nonc of the fields
arc intortillcd. Onts snd winter wheat ofton sorve as nurse
cr&ps Fer niciiil one ¢f tho barlcy crops are uscd in
this waye. Tho harvosting of all thc small grain takes place
ncar the end of July or carly in August.

Individunl farmers very in choelr practiccs reclated to
the growing of oats, barley, and winter wheat,

Farm Practices BEmployed in Growing Oats

Tho varicty of octs gsceded in the resoarch arca varies
only slightly, Clinton ¥No. 11 onts 1s plantcd slmost
exclusivelyes In 1950 therc was onlv onc cxcoption; onc ficld
was secded with Horse Mane oats, Both varictics mature in
105 dayse Scoding is by small groin drill and tokos plece

betweeon April 15 2nd May 30, Qots scrve ¢s 2 nursce crop
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Tfor hay In about half of tho ozts ficlds in the aren,

In two=thirds of the fields, octe 1is preceded in the
rotation cycle by corn, Of these fields, holf are precpnred
for oats seeding by spring plowing and spring disking. The
other holf are prepared by spring diskling without plowings
In the remaining one-third of the fieids, oats, barley, or
hay precede oats in the rotation cycle, These fields are
plowed in the fall and disked in the spring in preperation
for oats seeding.

Fertilizer 1s applied to about forty percent of the ocats
fields in the area. One-half o these fields are fertiliged
with barn manure. Commercisl fertilizers are used on the
other hslf and consist of a mixture of 2-12-12, 2-12=6, 3=12~12,
or o-lh-?.l Such fertilizers are applied in amounts of 150
to 300 pcounds per acre,

Fields of oats are harvested by combined harvestcrs, by
binders and threshers, or by binders,und combined harvestcrs. Ovcr
half of the fields oare harvested by combined harvestercs during
August, The straw is le¢ft on tho ground for a day or two after
harvest, It is then baled and ronoved from the field, The

romoinder of the fields arce cut by binders between July 28

Commercicl fertilizors contrnin nitrogen, phosphnte, and potash,
Figures rcpresent relative preoportions of the three constituents,
The formula 3~12-~12 indicates 3 nercent nitrosen, 12 percent
prhosphate, 2nl1 12 percent potash.
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and Aagust 17. The grnin which is harvested by binders 2and
threshers is cul, bound in shesves, and dried in shocks in

the fiold before threshing. Straw from finlds horvcstod in
this mannor 1is stacked in the field or in the barayard, Grain
which is harvested by binders and combined harvesters is cut
and leoft in swaths to dry., It is thcen pickoed up by combined

harvesters and thPOShOdul Straw in fieclds harvestod in this

manncr is baled and removed fram the ficld after harveste

FParm Practiceos Employed in Growing Barley

Farmers nlso omploy diffsrcnt practiccs in the growing
of barlcy. Twc varictics of barley, Moore and Wisconsin 38,
are seoded in thec arca. both maturc in nrprroximately 1C0 days.
Plenting is by smoll grain drill and trkes place betwecon May 1
and May 15. 1onc of the barley crcps servec as a nursc crop
for hovye One-half of the barley crops follow corn in tho
rotation cycle whersas the other holf follow ontse All barley
fields are scoded after fall plowing and spring disking, Once
third of the crops arc fertilized with 3-12-12,

Dates of barloy horvest range from August 1 to August 23,
Most fields nrc harvestcd by combincd harvesters, In 1950

thero was only onc cxcoptiony a single ficld was hurvestod by

1Thc mcethod cf horvosting by bindcer and combined harvoster is
usod on fielids which contaln mony weeds., When cut 2nd lcft
unbound, ths grain drics to the threshing stage bofore the
wecd scod 1s rcady to thresh out, Thus thc farmor con get a

fairly elegan ywleled In sSpite of weeds in his Tigld,



binder 2nd combincd horvester. Borley straw is baled and

rcmoved from ficlds oficr harvest,

Farm Practices BEmploycd in Growing Wintcr Wheat

Frrmers o2lso cnploy difforcnt practices in the growing of
winter wheat, Threc varictiss of this crop arc generally
plontcd: Blackhawk, Mcochawk, and Chorokccs. Ficlds areo socdcd
between Soptomber 15 and Scptomber 30, In 1950 only onc ficld
was scceded with hay., Sccding 1s by smtll groin drilis. Fiolds
arc prceparcd for secding by 21l plowing nnd disking whon
winter wheat follows small groin in the rototion cycle. If
winter wheot follecws crorn, disking is tho only prcparation
noocdcd for sccding., Approximately holf of the wintcer whent
crcps follow corm and 'nlf follow sm:ll gr:ins in ficlds 1in
tho rescarch orca,

Fertilizers are wpplied to these fields

3

Tale bl o
miich tho or op

i
3
3
o)

follows small grains in the rotation cycles It is cpplicd in
amounts of 200 to 500 pounds per ccrc =nd consists of 3=12-12
mixturc, raw rock phoesphate, or barn manurc, Thoso ficlds
which werc uscd for a corn crop tafare being sccded to wintoer
wheat werc fortiliged at tho Rime the e¢orn was plantad,

Most whceot crops ore horvestced by combined harvesters
between July 29 and August 27. In 1650 therc wes only onc
exceptiong a single f£icld wes karwested by binder and threshoer
beginning on July 27, Straw from wheat ficlds which arc
harvested by combined harvesters 1s boled and removed from

ficlds after haorveste.



b -

Photogrophle Qualities Which Small Grains
Stare With Other Crops

Small graln fields share certain photographic characteriastics
with other cultivaeted fields. These include the shape, size,
and Alstribution of the fields, Thsse charactoristics do not
change during the growing season and they can be seen on aerial
photographs without the aid of a stereoscope (Fig. 3 and
Figs. 9 t0o 17). Most smal? grain fields like those of hay and
corn are rectangular; the few exceptions are caused by physical
limitetions to the crop production, Sizes of srall grain fields
range from five to forty acres, as <o hay fields and corn fields,
The larger small grain fields are used only for oats, Sizes
of barley fields vary from five tc twenty acres whereas gizes
of winter wheat fields vary from five to twen.y-five acres, On
aerial photographs having a scale of 1:12,000, the smallest of
small groin fields measure two-tenths by flve-tenths inches;
the largest octs fields measure 1,2 inches square., The largest
barley and winter wrkeat filelds, on tho other hand, are only
half as large,

There is no orderly distribution of sm2ll grain fields
within the ores. One or more of the three crops occcur ¢n neariy
every farme. Orts filelds arc far more prevalent in the area
than are barlcy and winter whent fields, In the resecrch area;
onts crops rank third in totnl acreage, Twenty-four percent
of the entire c¢ropped land is dcvoted to the production of this
graine. EBvery dairy farm, wholly within the cren has one or

two oats fields, This is true alsc of the one hog farm, the
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two beef fattening farms, and four of thc six cash graln faimms
of the areca, Barley and wintor wheant fields, making up
approximately three percent cach of totsl cropped land, arec
found on a fow dairy farms btut arc cormmonly found on only cash
grain farms. In 1950, only onc cash groin form in the aroc
had neither winter whoot mor barley.

Photographlc Qualitics Which Differcntiate

Small Grcln Fields From Othcer Crops
at Selected Intervalsg During tac Growins Season

Small grain fields can be identified on nerial photographs
primarily by their unique textural properties cnd their unique
tonal valucss Objects associctecd with the harvesting of small
grains aid in the identiflecation or only a few small grain
fieldss Such cbjects arc less prevolent than those assoclatoed
wlith corm ficlds ond hay ficlds and arec less reliable than arc
tone and texture in identifying small groin ficlds,

Flelds of gamall grain differ merkedly 1li. thelr texbtural
properties before and after harvesv. Plow marks, closcly
spacod rows of grain, and rolatively short crop cover give
charactor to their photo toxturc before hervest, Aftce horvest,

photo texturc reflcets ficld mor

=

ings acquired by ecutting end

drying operntions. The corller texturce is unigue smong crops

of thc arca wnd is mcrc definitive than the 1ater texturo,
Changes In tho tonsl qualities of small grrin fields during

the growing scason prescent & uniguce progrcssion. Tongs of

small graln Tields are darkest in early July or when the fields

have first acquiresd & full cover of fresh groen plants (winter
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wheot filolds ccquirs such cover ¢norlicr than onrly July)e. Thoe
toncs lightcn as the grain matures and ripens.s They 2re lightost
when the groin is rceady for harvost. In contrast, the tones of
corn ficlds and hcy ficlds bocome darkor 2s ¢rops moturc, Those
latter crops acquirc their darkcest tones immodictely beforo
harvest (or beforc frost ir harvest follows frost),

Critcria for thc photoidontification of individual fields
of oats, barlcr, md wintcr wheat aro less definitive than
oris for the identificeation of smoll grain fields 2s a whole,
Tonal diffcercnces resulting from color diffcrcenccs botween the
thrce crops constitute the major criterin for distinguishing one
from thc other, Such differences, howcver, are rclative only
during tho late pre-~harvost period, Winter wheoat has distinctive
photooppenrance during the carly pre-harvest pecriod, but barley
and onts have identical photoappcarancce at this time, At the
outsct of tho growing scason, morcover, barlay and oats ficlds
appoar like fiolds of corm ond of soybeans. Thus thero arc
limitations to distingulshing tha individusl grnins on acrial
photographs during the carly pro=-harvest period, Such
LimEtatlens are affective olso after harvest, CololR difrefetnicts
cmong small grains arc no longor disecrnible after horvest and

there are no textural differcnces 2t this timce

Photo Appoarzncoe of Smnll Grain Ficlds on May 28
on May 28, thc dote on which acrial photographs of the
rcscnrch arca were first token (Figure 9), differcecnces can bo

rceognized in the ground rppucrance of winter wheot ficlds
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on tho one hond, and in fields of barley and oats on tho others
In fnct, the difference between winter wheot fields and the
other two grains is more noticeable on this date than at any
other pericd during the growing season. The differences in
the ground sppcarance, moreover, are reproduced in the aorial
photographs, On the other haend, fields of oats and barley are
fdentical in both ground and aerisl photo appearance on May 28

and cannot be distinguished from each other,

Photo Appearance of Oats Fields ~né 3arley Flelds on May 28: Four

characteristics mark the ground appenrance of fields of barley
and oats on May z(. The plonts are bright green in color; bare
80il appears mottled; "dead" furrow depressions extend across
fields; and Impressions are 1oft by implements used in planting.
The plants stand in rows spaccd three inches apart and are two
to three inches in hecight. The rows ean be traced easiliy across
fields, Thev are accontuated by tracks of wheels and ridges
left by the small grain drill and culti-packer used in the
gseeding operations., The soil betwecn the rows of plants is
mottled due to differences iIn moisture content; it varies in
color from light gray to nearly black. Dead=furrow depressions
gxtend across fields. These are spaced ot intervals of 100 to
120 fect, parallel to planted rows in some ficlds and at right
angles to planted rows in cthoer fieids, The ratio of plant
cover to barc ground is approximatcly one to six, Thus, the
301l with 1its ridges, mottled colors and dead furrows dominates

the overall appecarance.of the ficlds,
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The ground appearance of onts ~nd barley on May 28 i3
reproduced in the following monner on ccrial photcgraphse. All
fields of oats and barley appcar o2likee Flolds are marked
primarily by faint, closely-spaccd, parcsllecl lines superimposcd
on distinctly mottled backgrounds., Seccond~ry lines, caused
by the dead-furrows, more distinct and widely-spaccd, cxtend
across the flelds at regulrr intervals (Sce Plote 53 and Fig. 9,
Sample 20 /6 - 2,7_/)e 1In o fow ficlds thesc honvier, dead-
furrow lines arc at right anglcs to the faintoer, closely-spaccd
lines and thc totcl effect is plaid-liko (Sce. Fig. 9, Sample 1
/2.5 = 12 _/)e Tonal velucs of an individusl fic¢ld may rango
fram sevon to twclve on the calibroted tone secalc (See
Fig. 9, Samplc 20 £2.5 = 0.5, 4.2 - 2.5, and 2,5 -~ 2.7_/, and
Figse 19 and 20). Uufortuainttcly, becausc erop cover on those
fislds has not devcleped any distinctive cheracteristics,
fields of oats and barley havo the same photo appenrance as do

corn fields and soybecn ficlds (Compare FPig. 9, Samplc 1

[3+2 - 3e42_/ with Fig. 9, Semplc 1 /3.5 = 4.2 /).

Photo Appearancc of Winter Wheat Ficlds on Moy 28: Winter wheat

fields are distinetive in both ground appoarance and acrinl
phot. appearancc on Moy 28, On this dnte, wintor wheat differs
from barley and ocats in height, color, ~nd the exteant to which
1t covers the ground, The plants 2rc scven to eight inches tall
and are ycllow=grzcen in colore. .lthough plantcd in rows thrcee
inches apart, the plants appeer to covar the ground. Soil
mottliing is, thercforec, not 2s pronocunced as in other small

groin ficléds, Dead=furrow duprcssions coan be troced zceross



Plasc 53. Onts ficld on May 28 has mottled
and 1lined texture.

Plate Slie Wintor wheat ficld on May 28 has
mottled z2nd lined texture 1ike wther
smail grain ficlds, Wintor wheat
fields hove grocter tonal contrast
than other small grein figlds,

(Sce Flate 53, abovc),.
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flelds but aro less vivid then ore thosce in filclds of oats or
barlecys Like dond=furrows in other ficlds of small groin, thoso
are ot right angles to tho plantecd rows in somc flelds 2nd

parallel to the plantecd rows in othcrs.

Y~
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Winter whant f1elds hnve a photogrn
than other smell grain flolds, a2lthough thcir texture 1s similar,
Fields oro marked by closoly-gpocc?, parnllcl lincs superimposcd
on mottled brnckgrounds and by hcavicr, widely-spaced lines which
extend across ficlds (Sce Plote Sh, -nd Fig. 9, Samplc 1 10.3 - L5
and 1.1 = 4.5 _/)s Likc thosc in thc other smoll grain filelds,
the widcly-spacéed heavicer lines are at right snglces to the
closcly=spaccd lincs in some Ticlds and the ovur-all cffcct is
plaid-like (Scc. Fig. 9, Samplc 17 /0.5 = 0.5 /)« The texture
aiffors from thot of oats ~nd barley ficlds only in 1its intensity.
It 1s more bold in win*cr whent fields (Comparc Fig. 9, Samplic 1
[1:1 - L.5 / with Fige. 9, Semple 1 /2.1 = 5.0_/).

The distinctive toncl characcteristics of the photo appecarance
of wintcr wheat ficlds on May 28 aro threcfold,

Tonal Value

Date Crop on Fig.18 Fig. YNoe. cnd Coordinates
Moy 28 Oats 7 to 12 Fig. 9, Samp.20 [h.2«2.5./
May 28 Barl y 7 to 12 Fig. 9, Samplc 20 f2.5«0.5

Mry 28  Winter Whecot 7 te 13 Fige 9, Stmple 20 fl,1-4.5
In comparison with ficlds of oats and barley, winter whecat flolds
have (1) wider rangc of tonal vorictions within ficlds -= 7 to 13
on the calibroted tonce sczcle =-- as conmpored to 7 to 12 for octs

und barley; f2) greoter tonal contrcst among tho lines of ficldsg

¥
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and (3) loss tonal contrast duc to soil mottiing (Comparc Fige. 9
Somplo 1 /141 = L.5 / with Fig. 9, Sample 1 /2,1 - 5.0 /). Thoso
tonal diffecrcnces clong with differcncos in textural dofinition
enable the photo 2nalyst to identify winter wheat fields on

May 26 photographs. The limitations to the photoidentificution
cf spring plantced crops at thls early period of growth are not

attached to idontification of winter whoat fields,

Photo Appeorcnce of Small Grain Fields on July 8 and July 13
During tho early half of July, thec spring planted amall

groins bogin to cover the ground -~ a growth stago which is
recached by winter whoaot filelds at 2 much enrlier poriod and
which makes 1t possiblc to distinpgulish winter wheat fields carly
in May. As a result of having acquired this growth, the thrce
small groing bear less diffcronce in photo texture in July thon
they do in Maye With a few eoxceptions, howcver, cach of the
small grains assumes o distinctive color as it roanches the
fullecover stagce These color differcnces among the three crops
arc reflected on aeri-cl photogrophs by differences In tonal
valuos which onatle the prhoto analyst to identify cach of the
small grain fieclds in c¢arly July. Only o fcw exceptions to this

rule occur,

Photo Appearance of Oats Fislds on July 8 and July 13, Oats

fields chrnge in ground appcarance between July 3 and July 13.
This change, howaver, has little or no c¢ffect on the phnoto
appearance of the firlds on these two drtos, On July 8, oats

are fiftecn to twonty-four inchcs to2ll 2nd 2re not iIn head,



Plate 55,

=1l

Two small gr-in fiolds on July 8,
Wintcr whoat 1s 1In the Torcground
and oats 1In the left background.
(Soc ®lates 57, B8, 65 and 66 for
photo appoarance of ficlds of oats

and winter wheat on July 8),

& Tleld of oats in head on July 13s
The forty-three Inch scole shows
that the plants are twonty-scven
inches tali. (Photo was takcn from
Fig. 11, Sample 1 /0.3 ~ 1,0 _/)
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In gcneoeral, by this dntec, most of thc flclde arc solidly coverod
with bluce~grcen plants (Sec Pl~tc 55)¢ Somo fiolds may bo yellow=-
groen bocausc of oxcess molsturc or beccusc of the prescenco of
mustard plants which have yellow blossoms at this time. By
July 13, oats plants arc twenty=four to thirty incheos in helght
and 8ro in head (Sce Plato 56)es 1In gonorel, ficlds nro fully
covercd with cithor gray-blue-green or yollow=brown plantsl.
Doad furrow dcprossions are visible in oots fiolds on hoth July
8 nnd July 13 but arc not so noticoablo as in May. Mettling
offccts of thc soil are hidden and plant rows orc indistinct,

On July 8 and July 13 photographs (Figs. 10 and 11) fiolds
of oats con bo idontificd in thocc ways (Scc Platecs 57 and 58):
(1) by faint parcllel lincs supcrimposed on mottled backgrounds;
{2} by moro digtinet ond morc widelw spacoed sccond-ry lincs which
are cither parallel to or 2t right angles to the faint lincs; and
(3) by toncs which mcasurc ten to cleven on the cslibrated tono
seale (P1l2to 57, and Fig,. 19)2. Tho faint lincs arc finer than
thoso in corn ficlds ot this time (Comparc Fige. 10, Samplce 3
/0.3 = 141_/ with Fig. 10, Semple 3 /1.8 - 0.9_/ and arc less
distinct than thosc in ficlds of oats on Mry 28 (Compare Fig. 10.

Samplc 1 /1,0 = 3.4 / with Fig. 9, Samplc 1 /340 = 3.3/ Mottling

1rhe vellow=brown colnr is associ~tcd with sm211 grain rust.

Jinls 1
July 1
July 8. Tonos on thc July 13 photograophs could not bo
mecasurcd quantitatively becausc this sct of photozrapns is
undercxposecds

2mncs may be slightly lighter on 2 then thoy arc on
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Plate 57 Stereopair: A ficld of oa*ts on
July 8 has 1lincd and mottled toxe-
turc. Doad furrow linos arec at
0e3, Oui, 0.5, 0.6 and 0,7 (left
to right) and extcnd the full
longth of the field (top to bottom).

Plote 58, Stereopair: . f£illc of onts on
July 8 with plaid-like toxturc,
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is subdusd so as to to nearly lacking in some filelds. The
secondary lines arc spaccd at regular intervals. Where these
are at right anglees to the faint lines tne overall effect 1s
plaid-like (Plate 56 and Fig. 10, Sample 2 /O.4 - 2.9 /. Here
and there a nearly white line appears where a narrow strip was
missed In the seeding operations. These lines tend to emphasize
the 1ined property of fisids (Fig. 10, Sample 3 /0.2 = ldb /.
Dark tones make most fields of oats distinguishablo among
small grain fields on July 8. Only uncut hay fields have darker
tones at this time (Compsrs fields in FPigs. 10 and 11). Excep-
tions to this genoral characteristic are found in a few oats
fields which are as light as barley ficlds (Fig. 10, Sample 3
/0.3 = 2.5_/«. Other identifying criteria are the same in both
types of fields, however; so there are limitations to the

identification of the two cropse.

Photo Appcarance of Barley Fields on July 8 and Juiy 13. 1In

ground appearance, barley differs from oats only in color on
July 8, Barley plants are fiftecn to twenty-four inches in
height; they cover thc ground solidly, and they are not in head.
The overall color of the fields is dark ycllow-green (Plate 59).
So0il mottling is nidden and rows are indistinct, Dead furrows
are visible but rot so outstanding as they are on May 28,

On July 13, barley plants arc taller than thcy were on
July 8 and they are in hecad, Othcrwisec, ficlds appcar as they
do on July 8, Plants are now thirty to forty inchcs high,

The overall color of fields is yellow=-green {Platc 60),
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Platc 59,

-18~

Barley field on July 8. Plants
arc fiftecn inches t2ll and hends
havo not appcared. (This fiold
appears in Platc 61),

Plate 60,

Barley field on July 13, The
sczle in the lower right cornecr
indicates that thcse plants are
thirty~threc inches tall., The
field 15 in hoed. {This fizsld
is in Pige. 11, Samplo 4 /1.2-C.4 /
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Similarity of ground appcarance propcrtiecs of flelds of
oots and barloy on July 8 and July 13 causce n simllarity of
photo propcrtics on these datcse Only the tonal qualities of
the twe typoes of flelds diffor perceptivly; and as noted
proviousiy, there arc a few flelds in which even this critcria
fails.

Barlcy filoclds vary in tonal valuc from ten to twslvc on
the July 8 photographs (Fig. 20)1. Most of the fields, howcver,
arg of the lower or lighter tonal valucs iIn contrast to most
oats flclds which are of the highor or darker tonal values in
a rangc of ton to ocleven. (Comparc f0.6 - 0.6_/ and /2.0 ~ 0.6_/
in Fig. 10, Somplc 23 /0.3 - 3.1_/, /0.3 - 2.4_/, and /0.3 - 1.2/
nd /1.3 - 0.5 / in

Fig. 10, Socmple L. Comparc thesc same ficlds in Fig. 11, Samples

L3

in Fig, 10, Sample 3; and /1.0 - 0.5 /

2, 3, and L)« » fcw barley ficlds or portions of fields have
darker tonal valucs,.

The Julv 8 and July 13 photogrophs of barley ficlds show
faint primary lines superimposcd on mottled backgrounds and more
distinct secondary 1llnes spaced at intervals of approximately
one=-tenth inches (Plate 61). The sccondory linecs arc at right
anglos to the primary lines in some fieclds, giving a plaid-like
apponranco, Mottling is less distinct than it is on May 28.
(Compare Fig. 9, Sample 20 /2.5 - 0.8 / with Fig. 10, Samplo I,

/1.0 = 0.5 /.

Liko toncs of onts fields, toncs of barlcy fields are probably
a little lightcr on July 13 than they arc on July 8, Tones on
July 13 could not bc measurcd quantitatively,
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late 61, Sterecpair: Barley field on July 8

has mottled and lined texture, Dead
furrcw 1ines appear at 0,3, 0,L4, 0.6,
0.8, and 0,9 (left to right) and extend
the full length of the field (top to
bottom}).,

Plate 62,

Winter wheat field on July 8 (soyboans
in foreground). The wheat is thirty
to thirty-five inches ta2ll (See

Plates 65 and 66 for photo appearance
on July 8).
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Photo Appearance ol Winter Wheat Fields on July 8 and July 13.

On July & and July 13, winter wheat fields continue to
stand in greater contrast to the barley and oats than these
grains stand in relation tc each other. Winter wheat plants
are thirty to thirty-five inches tall on July & {Plate 62) and
thirty-five to forty-two inches tall on July 13 (Plate 63),
Unlike oats and barley, wheat is in head on July 8, The overall
color of the field changes rapidly as the grain ripens., It 1is
1light yellow=green on July 8 and light buff on July 13 (Plates
55 and 6lL)s The cr.p covers the ground solidly; plant rows and
dead furrows are indistinctj and soii mottling is imperceptible,

The contrast between winter wheat fields and fields of
barley and oats 1s lesgs striking in photo appearance than in
ground appearance on July 8 and July 13, The tones of winter
whaat filelds are distinctive during this period but the texture
does not differ greatly from that of fields of barley and nats,

Aerial photographs of winter wheat fields exhibit one or
more of three textural properties on July 8 and Jjuly 13a (1)
Clocely spaced, falnt parallel lines can be observed; (2) More
distinct parallel lines, s=spaced at Intervals of approximately
one~-tenth inches are apparent; (3) thc mottling is rather
indistinct (Fig. 10, Sample L /1.6 - 0,8 /}. 1In some fieldse,

the {faint primary lines appear to rise 2bove the mottled



Plate 63, Winter wheut f1l¢ld on July 13,
Piants are thirty-five to forty-
two inches tall,

Plate 6ly, Thrce smnll grain fields on Julys13,.
Barley is in the foreground; o2ts are
in the middle ground; and winter wheat
is in the backgrougd, (Fieldj/are in
Figo 11, S":"-p" & u /1-? b 007 ’

Laky = BaT 7y a0l JlaT = JeT /s

F16, MULTICOLORED

1)
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backgrounds so that the ovorall appearance 1ls like fine corduroy
cloth (Plate 65). Other fields are without textural regularity
-- only fragments of lines appear here and there withlin these
fields (Plate 66). In general, the cover on winter wheat fields
appears more dense and soil mottling is less distinct than in
rields of cats and barley (Compare Fig., 10, Sample L /1.6 - 0,8 /
ond Fige 10, Sample L /1.2 = 0.8_/.

The tonal values of winter wheat flelds are distinctive
on the July 8 and July 13 photograplhis. They are lighter than
the tones reproduced by fields of oats and barley., Tones range
In value on July 8 from ninc to twelve (Fige. 2